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 Abstract

Clostridioides difficile infection is a common nosocomial infection, generally related to prolonged anti-
biotic therapy. Over the past decade, increasing rates of healthcare associated C.difficile colitis have been 
observed. Most cases are treated medically with antibiotic and supportive therapy. The choice of treatment 
must be guided by the severity of disease. Although most patients develop a mild or moderate infection, a 
small percentage manifest a severe or fulminant colitis. 

We hereby describe a case of recurrent C.difficile infection in a 48-year-old patient who had previously 
undergone bilio-pancreatic diversion, presenting as severe colitis determining septic shock. After medical 
therapy failure he has been treated with total colectomy and an open abdomen approach for the first 48h 
post-operatively.

In severely ill patients who fail to respond to medical therapy, surgical treatment must be promptly consi-
dered and may improve survival.
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Introduction

 Clostridioides (formerly Clostridium) difficile infection (CDI) is a common nosocomial infection, 

Abbreviations
CD: Clostridioides difficile; CDI: Clostridioides difficile infection; CDC: Clostridioides difficile colitis; CT: 
Computed tomography; IV: Intravenous; CRP: C- Reactive Protein; PCT: Procalcitonine; RYGB: Roux-en-Y 
gastric bypass; VSG: vertical sleeve gastrectomy; PPI: Proton Pump Inhibitors
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with an estimated incidence of 73 per 100,000 patients residing in hospitals or health-care facilities [1].

 It is generally related to prolonged antibiotic therapy, with subsequent disruption of the intestinal 
microbiome and selection of resistant and more virulent strains of the germ.

 Colonization of the gut occurs via the fecal-oral route by ingestion of spores. After exposure to C. 
difficile, some patients remain asymptomatic. Asymptomatic colonization has been defined as a positive 
stool culture for C. difficile in the absence of diarrhea. The carriage rate of C. difficile is about 3% among 
healthy adults, while the percentage of asymptomatic carriers among patients residing in hospitals or 
health care facilities reaches 10% [2].

 CDI has been defined as follows: the presence of diarrhea and a positive C. difficile cytotoxin assay or 
toxigenic culture, the presence of diarrhea without an alternative explanation and an endoscopic diagnosis 
of pseudomembranes, or a pathological diagnosis of C. difficile infection.

 Although both patients with clinical infection and asymptomatic ones represent the bacteria 
reservoir, transmission is more likely to occur in presence of CD-associated diarrhea [3]. 

 More often, C. difficile infection results in the development of a mild or moderate infection. However, 
a small but significant percentage manifest a severe or fulminant disease. C. difficile colitis (CDC) is classified 
as fulminant when associated with hypotension or shock, ileus, or megacolon [4]. Variability in host risk 
factors may explain the wide spectrum of symptoms and clinical course.

 A considerable proportion of patients (ranging from 10% to 50%) with a first diagnosis of CDI develop 
at least one recurrence [5], defined as occurring within 8 weeks from the previous episode [6]. Recurrences 
are more likely due to treatment failure than reinfection with a different strain of the microorganism [7].

 In that subset of severely ill patients who progress or fail to respond to medical therapy, surgical 
treatment must be promptly considered.

 In addition to antibiotic use, obesity and bariatric surgeries have been described in several studies 
as independent risk factors for CDI and CDI severity, possibly due to underlying intestinal dysbiosis [8,9].

 Hereby, we describe a case of recurrent CDI in a patient who had previously undergone bilio-
pancreatic diversion, presenting as severe colitis determining septic shock and successfully treated with 
total colectomy after medical therapy failure.

Case Presentation

 A 48-years old man presented to the emergency department complaining of abdominal pain, 
diarrhea, and nausea. He reported having from 3 to 4 loose stools per day for the past three days, associated 
with elevated fever and chills. One month before, the patient had undergone cholecystectomy; post-
operative course was complicated by a perihepatic abscess, addressed with a 3-weeks course of amoxicillin 
treatment. Furthermore, he reported having had a CDI six weeks earlier, treated with oral vancomycin and 
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followed by symptoms resolution.

 The patient’s medical history included dyslipidemia and 3 years earlier he underwent bariatric 
bilio-pancreatic diversion.

 On admission, the patient was tachycardic at 110 beats/min, slightly hypotensive with blood pressure 
of 105/70 mmHg and feverish, body temperature measuring 39°C. Abdominal examination revealed diffuse 
tenderness and distension without peritoneal signs.

 Initial laboratory test results included white count 28100/mm3 with 90% of neutrophiles, CRP 8,82 
mg/dL, PCT 0,84 ng/mL. The first and only set of blood cultures drawn remained negative. Stool tested 
positive for Clostridium difficile toxin B by nucleic acid amplification test.

 Computed tomography (CT) with IV and oral contrast revealed severe, diffuse colonic wall 
thickening, pericolic fat stranding and marked enhancement of the colic mucosa and submucosa secondary 
to hyperemia (Figure 1).

 In the emergency department, the patient was started on fluid resuscitation and broad-spectrum 
antimicrobial therapy with piperacillin-tazobactam 4.5 g IV and oral vancomycin, the first dose of which 
was given less than 1 hours after the admission. Given the poor clinical and biochemical response to the 
initial treatment, it was subsequently escalated to IV Meropenem 1g 3 times daily, Anidulafungin 100 mg 3 
times daily IV Vancomycin 500 mg and Metronidazole 500 mg.

 On re-evaluation, the patient showed a worsening abdominal exam and progressive hemodynamic 
instability with need for vasopressor support despite aggressive fluid resuscitation. Additionally, he 
developed atrial fibrillation, oliguria, and metabolic acidosis. The new blood tests showed a further increase 
in leucocytes and CRP.

 Given the deteriorating clinical conditions, an emergency exploratory laparotomy was indicated, 
and the patient was taken to the operatory room 48 h after the admission.

 Intraoperatively, a modest amount of citrine fluid was found and sent for microbiological examination. 
The whole colon and the proximal rectum appeared severely dilated and edematous, with a greyish 
serosa. No signs of perforation or necrosis were evident. A laparotomic total colectomy was performed 
by dividing the terminal ileum, resecting the entire colon, and dividing it at the rectosigmoid junction, 
leaving a blind, closed-off pouch of rectum in the abdomen (Figure 2). An open abdomen approach was 
used due to the concurrent small bowel distension and the patient’s hemodynamic instability, to decrease 
risk for postoperative intra-abdominal hypertension. 48 hours later, after the patient’s stabilization and the 
subsiding of the edema, a terminal ileostomy and abdominal wall closure was performed. The postoperative 
course was uneventful, and the patient was discharged on postoperative day 10. 

 In consideration of the patient’s previous bilio-pancreatic diversion and its possible risks of 
malnutrition and diarrhea, especially in this new setting, he was evaluated during hospitalization by the 
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bariatric surgeons and their dietetics service. He will continue the follow-up with the bariatrics team and 
an eventual reversal surgery might be needed.

 Pathologic microscopic evaluation of the specimen confirmed the diagnosis of pseudomembranous 
colitis (Figure 3).

Figure 1: Axial (a) and sagittal (b) plane of CT scan showing dilated colon with wall thickening and inflamed mucosa.

Figure 2: Intraoperative view of the dilated colon (a), surgical specimen (b) and pathology macroscopic appearance (c).

Figure 3: Microscopic examination (a, b) showing mucosal necrosis with only few surviving glands covered by cellular in-
flammatory debris, mucin and fibrin. The edematous, congested, and hemorrhagic lamina propria bulges into the intestinal 

lumen (arrows). Marked mural edema extends into the muscularis propria.
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Discussion

 Over the past decades, increasing rates of healthcare associated CDC have been observed, particu-
larly in the elderly.

 Both pathogen and host factors play a role in the development and the severity of CDI.

 The best-described C. difficile virulence factors are toxins A and B, capable of leading to colonocyte 
death and disruption of the intestinal barrier.

 Among the known host-related risk factors for CDI there are age >65 years, immunosuppression, 
malnutrition, increased severity of underlying illness, prior hospitalization, use of feeding tubes, use of 
proton-pump inhibitors, prolonged hospital stays and antibiotic use within the past 6 to 8 weeks [10]. 

 Even though any antibiotic can potentially predispose to CDI, clindamycin, fluoroquinolones, and 
broad-spectrum penicillin are the most frequently involved [11].

 As additional risk factors both obesity and bariatric surgery, particularly Roux-en-Y gastric bypass 
(RYGB) rather than vertical sleeve gastrectomy (VSG), have been described as independently associated 
with CDI development [8]. This association can be explained by the intestinal microbiome alterations ac-
companying obesity and bariatric interventions [9]. In particular, the bilio-pancreatic diversion, implying 
a shortened oral-colonic transit and a frequent PPI use, could lead, potentially even more than RYGB, to 
intestinal dysbiosis and increased rates of CDI.

 Most cases of CDI are treated medically with antibiotic and supportive therapy. Anyway, the choice 
of treatment must be guided by the severity of disease. 

 According to current guidelines, first line antibiotics regimens in non-fulminant cases should in-
clude either oral fidaxomicin or oral vancomycin, the former to be preferred in case of severe or recurrent 
disease. For fulminant CDC, recommended antibiotic therapy include oral (or per nasogastric tube) vanco-
mycin plus parenteral metronidazole [12].

 Critically ill patients and those not responding to adequate medical treatment should be considered 
for surgical treatment. Colonic perforation, full-thickness ischemia, abdominal hypertension or abdominal 
compartment syndrome, organ failure and worsening of clinical conditions despite medical therapy consti-
tute absolute indications for surgery [13].

 Currently accepted options of surgical treatment include total abdominal colectomy and diverting 
loop ileostomy with colonic lavage. Excepted for those cases presenting with abdominal compartment syn-
drome, colonic perforation, or colonic necrosis, and therefore requiring a total colectomy, none of the two 
procedures is considered superior to the other. Although diverting loop ileostomy with colonic lavage is a 
less invasive procedure with higher rates of stoma reversal [14,15], a total colectomy allows the resection 
of the inflamed colon and therefore a more likely resolution of systemic inflammation and critical illness. 
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For this reason, total abdominal colectomy is the preferred operation for patients with fulminant CDC who 
fail medical management.

 In conclusion, C.difficile infection is a common and increasing nosocomial entity. The severity of 
disease must guide the choice of treatment. Most patients develop a mild or moderate infection, that is 
usually treated medically with antibiotic and supportive therapy. A small percentage manifest a severe or 
fulminant colitis.

 It is imperative to include this condition as a potential etiology in febrile long-stay patients, treated 
with long term antibiotic regimens, who present leukocytosis, diarrhea, and severe colonic distention. A 
prompt surgical consultation may improve patient survival in such cases.
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